Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.005 Å; R factor = 0.031; wR factor = 0.060; data-to-parameter ratio = 18.6.
The title compound, C 16 H 24 Br 2 O, was synthesized by three steps from -himachalene (3,5,5,9-tetramethyl-2,4a,5,6,7,8hexahydro-1H-benzocycloheptene) , which was isolated from essential oil of the Atlas cedar cedrus atlantica. The asymmetric unit contains two independent molecules with almost identical conformations. Each molecule is built up from two fused six-membered rings, one having a chair conformation and the other a boat conformation, and an additional three-membered ring arising from the reaction of himachalene with dibromocarbene. In the crystal, there are no significant intermolecular interactions present. The absolute structure of the title compound was confirmed by resonance scattering.
Related literature
For background to the reactivity and biological properties of -himachalene, see: El Haib et al. (2011); El Jamili et al. (2002) ; Daoubi et al. (2004) . For a related structure, see: Benharref et al. (2013) . For ring conformational analysis, see: Cremer & Pople (1975 Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for publication: WinGX (Farrugia, 2012).
Comment
The bicyclic sesquiterpene β-himachalene is the main constituent of the essential oil of the Atlas cedar (Cedrus atlantica) (El Haib et al., 2011) . The reactivity of this sesquiterpene and its derivatives has been studied extensively by our team in order to prepare new products having biological properties (El Jamili et al., 2002; Benharref et al., 2013) . Indeed, these compounds were tested, using the food poisoning technique, for their potential antifungal activity against phytopathogen Botrytis cinerea (Daoubi et al., 2004) . In this paper we present the crystal structure of the title compound, (1S, 6R,7S, 9R)-1-acetyl-8, 8-dibromo-5,5,9-trimethyltricyclo[4.4.0,1 7,9 ] decane. The asymmetric unit of the title compound contains two independent molecules of similar geometry (Fig. 1 ). Each molecule contains two fused six-membered rings, which are fused to a three-membered ring as shown in Fig.1 . In both molecules, one of the six-membered ring has a chair conformation as indicated by the total puckering amplitude QT = 0.543 (4) Å and spherical polar angle θ 2 = 177.7 (4)° with φ 2 = 1(11)°, whereas the other six-membered ring displays a boat conformation with QT = 0.725 (3) Å, θ 2 = 92.2 (2)° (Cremer & Pople, 1975) . Owing to the presence of Br atoms, the absolute configuration could be fully confirmed, by refining the Flack parameter as C1(S), C6(R), C7(S) and C9(R).
Experimental
To obtain the title compound, BF 3 -Et 2 O (1 ml) was added dropwise to a solution of (1S,2R,7R,8S,10R)-9,9-dibromo-1α, 2α-epoxy -2, 6, 6, 10-tetramethyltricyclo [5.5.0.0 8 , 10 ] dodecane (1 g, 2.5 mmol) in 60 ml of dichloromethane at 195 K under nitrogen. The reaction mixture was stirred for two hours at a constant temperature of 195 K and the left at ambient temperature for 24 h. Water (60 ml) was added in order to separate the two phases, and the organic phase was dried and concentrated. The residue obtained was chromatographed on silica-gel eluting with hexane-ethyle acetate (98/2), which allowed the isolation of pure(1S, 6R,7S, 9R)-12-acetyl-8, 8-dibromo-5,5,9-trimethyltricyclo[4.4.0,1 7 , 9 ] decane in a yield of 70% (686 mg, 1.75 mmol). The title compound was recrystallized from its cyclohexane solution.
Refinement
All H atoms were fixed geometrically and treated as riding with C-H = 0.96 Å (methyl), 0.97 Å (methylene), 0.98 Å (methine) with U iso (H) = 1.2U eq (methylene, methine) or U iso (H) = 1.5U eq (methyl). Refinement. Refinement of F 2 against all reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on all data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
